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Simple Summary: Bovine Viral Diarrhea (BVD) is known to be endemic in Northen Africa. However, no data 

on the disease is available in Libya. One of the aims of this study was to provide data on BVD in Libya and to 

fill the gap in the region. Following collecting serum samples from cattle in Libya and testing these samples 

against BDV antibodies using ELISA test, the disease has been confirmed with higher percentage in older cattle. 

The results of this study give an idea that BVD virus is circulating in cattle in Libya.  

Abstract: The epidemiological patterns of Bovine Viral Diarrhea (BVD) in North Africa and Mediterranean 

Basin (MB) are endemic with highly socio-economic impacts. The objective of the study was conducted to 

investigate the level of sero-prevalence of BVDV in Libya and the associated risk factor. A total of 1599 serum 

samples were collected from herds of cattle which belonging to seven Libyan regions. All sera were assayed by 

using screening ELISA assay for detection of antibodies against BVDV. An overall seroprevalence of BVDV 

was estimated to be 48.6% (95% CI, 46.08%-50.98%). Considering the age group, a seroprevalence of 36.8% was 

detected in cattle <1 year, 41.0% in cattle between 1 and 2 years of age and 48.6% in cattle aged more than 2 

years. Statistically significant differences (p<0.001) between age groups were reported. Seroprevalence of 

BVDV was significantly associated with geographical region (P=0.033). This is the first study on BVD in Libya 

and the results of this study would suggest that BVD is endemic in Libya.  

Keywords: BVDV; risk factors; sero-prevalence; Libya 

 

1. Introduction 

Bovine viral diarrhea (BVD) is a viral disease that can be considered as a highly contagious 

disease reported in many domestic and wildlife animals. However, BVD as a name is affecting mainly 

cattle and can cause significant and huge losses for cattle owners [1]. BVD is caused by the BVD virus 

(BVDV) of the family Flaviviridae and belongs to the genus Pestivirus [2,3]. Two species of BVDV 

known as BVDV-1 and BVDV-2 as a result of their genetic and antigenic properties [4,5]. BVDV is 

back to 1949 when described for the first in New York City [6,7], however, another study is suggesting 

that BVDV has been circulating in cattle populations for long time [8]. The clinical manifestations of 

BVDV range from subclinical to severe disease with a high mortality rate. The clinical signs include 

gastrointestinal disorders, respiratory and reproductive symptoms. The clinical and characteristics 

of BVDV infection varies among animal populations, and accordingly, the type of infection depend 

on the multiple factors, infecting viral strain as well as age, reproductive status, and immunological 

status of the animal of infected animals [9]. Type of viral infection might be transient infection (TI) or 

persistent infection (PI). 
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Libya is located in North Africa and bordered by the Mediterranean Sea to the North, Tunisia 

and Algeria to the west, Niger and Chad to the south, Sudan to the Southeast, and Egypt to the East. 

The livestock production systems in the region are characterized by extensive management, in some 

cases by nomadic or transhumant systems, which exacerbate the spread of diseases. Disease spread 

also stems from uncontrolled movements of ruminants due to trade, in particular imports from 

infected countries [10]. There are many TADs have been reported (stroked the country during the 

last couple of years, and meanwhile instability in this country has made the difficulties to implement 

surveillance and monitoring programs for emerging and re-emerging infectious diseases) in Libya 

with significant public health and socioeconomic impacts [10], consequently, there is a scarcity of 

epidemiological data regarding the BVDV, therefore, this study was undertaken to investigate the 

seroprevalence of BVDV in cattle in Libya, and to determine the risk factors associated with BVDV 

infection. There is a lack of comprehensive research on the prevalence and impact of BVDV in North 

Africa. 

In 1972, the first BVDV sample was isolated from a calf suffering from severe enteritis. Most of 

the BVDV reports from Egypt are based mainly on the detection of the virus by isolation or detection 

of viral antibodies. Therefore, there are only a few reports that elaborate on the subtyping of 

circulating BVDV in animal populations.   

A study by Ait-Oudhia et al. [11] conducted in Algeria found a high prevalence of BVDV 

antibodies in cattle, with 53.8% of animals testing positive. In another study, the prevalence was 

found to be about 59.9% [12]. In Tunisia, a study by Sassi et al. [13] found a lower prevalence of BVDV 

antibodies in cattle, with 11.8% of animals testing positive. The study noted that the prevalence of 

BVDV was higher in cattle raised for milk production than in those raised for meat production.  

Similarly, a study by Fassi-Fihri et al. [14] conducted in Morocco found a moderate prevalence 

of BVDV antibodies in cattle, with 33.3% of animals testing positive. 

While there is limited research on BVDV in North Africa, the available studies suggest that the 

disease is a significant concern for the cattle industry in the region. The high prevalence of BVDV 

antibodies in Algerian cattle [11], the higher prevalence in dairy cattle in Tunisia [13], and the risk 

factors identified in Moroccan cattle [14], all highlight the need for further research and effective 

management strategies to prevent and control BVDV in North Africa. Since there are no previous 

study on the BVDV in Libya, the objective of the study was conducted to investigate the level of sero-

prevalence of BVDV in Libya and the associated risk factor. 

2. Materials and Methods 

2.1. Study area and study design 

The study was conducted in seven Libya regions. Table 1 shows the seven regions with an 

estimated total number of cattle in each region. 

Table 1. Distribution of cattle in seven Libyan regions. 

No. Region Cattle population 

1 Green mountain 88,000 

2 Benghazi 13,000 

3 Middle area 2,000 

4 Zawia 17,000 

5 Tripoli 29,000 

6 West mountain 1,000 

7 Sabha 4,000 

Total  154,000 
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2.2. Sampling collection and Questionnaire Survey   

A total of 1599 serum samples were collected randomly from herds of cattle which belonging to 

seven Libyan regions. The structured well designated questionnaire was use collected all relevant 

data regarding the risk factors associated with infection (age group, sex, and Region).  

2.3. Samples processing  

Blood samples were collected from jugular vein. All samples are labeled for the identification 

purposes of each animal, and centrifugation of the serum stored until used. The samples were tested 

in Brescia, Italy, at IZSLER, an OIE/FAO reference laboratory by using screening ELISA assay for the 

detection of antibodies against BVDV. 

After the wells were covered with antigen p80, the serum samples were incubated in them. 

Following the formation of the Ag- Ab complex, other steps including washing, adding conjugate, 

substrate, and stop solutions were carried out. After reading the optical density with an ELISA reader 

in a 450 nm wavelength for each sample, the S/N percentage (optical density /OD of the serum sample 

to OD of negative control) was calculated using the following formula: 

S/N% = 𝑂𝐷𝑆𝑎𝑚𝑝𝑙𝑒\ 𝑂𝐷𝑁𝐶 × 100 

Samples were considered positive, doubtful and negative for (S/N%) ≤40, 40< to ≤ 50%, and > 
50% respectively. 

2.4. Statistical analysis 

For each age group the prevalence and 95% confidence intervals (CI) were calculated using the 

Bayesian approach of Beta distribution. Chi-square in a univariable analysis was used for the 

association between the outcome variables including status of BVDV infection and risk factors. In 

addition, odds ratio was used to estimate the effect size as the association between the seroprevalence 

of BVDV and potential risk factors was analyzed using logistic regression. A p-value <0.05 was 

considered to be significant. 

3. Results 

In this study, the overall seroprevalence of BVDV was estimated to be 48.6% (95% Confidence 

interval (CL): 46.08%-50.98%). The results of the univariates analysis of independent variables were 

showed statistical differences, the result is significant at p < .05 as illustrated in Table 2. 

Table 2. The Univariant analysis of BVDV seroprevalence and associated risk factors. 

Risk factors Animal tested Animal affected (%) DF X2 P-value 

Sex 1599 48.5 1 8.41 0.004 

Male 198 38.9    

Female 1401 49.9    

Region   6 13.67 0.033 

Green Mountain 478 49.1    

Benghazi 106 56.6    

Middle area 55 58.2    

Zawiyah 

Tripoli 

West Mountain 

Sabha 

268 

519 

136 

37 

44.4 

49.1 

47.8 

45.0 

   

Age group   2 12.94 0.001 

<1 Year 185 36.76    
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1-2 Year 605  41      

> 2 Year 809 48.6    

Considering the age groups, high seroprevalence of BVDV were reported in age groups < 1 year 

36.76% (95% CI, 29.81%-43.70%), 1-2 year 41% (95% CI, 37.07%-44.91%) and > 2 year 48.6% (95% CI, 

45.13%-52.02%) (Figure 1), significantly (P=.001), the animal age factor was associated with BVDV 

infection. The results showed the seroprevalence of BVDV was significantly higher in adult animals 

than in young animals. 

 

Figure 1. The seroprevalence of BVDV according to age groups. 

The results showed a high BVDV seroprevalence of 38.9% (95% CI; 32.10%-45.68%) and 49.9% 

(95% CI; 47.27%-52.51%) were reported in males and females respectively (Figure 2). Significantly 

(P=.004), the gender factor was influenced by the seroprevalence of BVDV among the cattle. 

 

Figure 2. Seroprevalence of BVDV according to animal sex. 

The results showed highest seroprevalence of BVDV in the middle area (58.2%; 95% CI, 45.15%-

71.22%) and lowest seroprevalence in Sabha (Southern region) (27.03%; 95%, 12.72%-41.34%) 
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followed by the Zawiyh region (44.4%; 95% CI, 38.45%-50.35%) (Figure 3). Seroprevalence of BVDV 

was significantly associated with the geographical region (P= .033). 

 

Figure 3. The seroprevalence of BVDV according to the Libyan geographical regions. 

4. Discussion 

The BVD is well known, described, and documented in the many kinds of literature conserving 

the almost North Africa and Mediterranean region. However, this is the first study to investigate 

BVDV among non-vaccinated cattle populations in Libya. Expectedly, this study reported a high 

seroprevalence of BVDV among dairy cattle in different parts of the country. In agreement to several 

studies reported high seroprevalence of BVDV in North Africa and Mediterranean regions [15]. In 

line with other similar studies indicating different seroprevalence between males and females with 

higher seroprevalence in females, the significant difference between sex (P=.004) found in this study 

could be explained by the fact that fewer number of males present in cattle herds. Herd’s men sell the 
bulls after weaning resulting in higher numbers of older females than older males. The high 

seroprevalence of BVDV was estimated to be higher in adult animals than young. In agreement with 

several studies that reported frequently higher seroprevalence in adults [16,17]. Comparatively, the 

relatively high (36.76%) seroprevalence of BVDV in this study amongst young animals is considered 

another evidence of constant endemicity of BVD within the dairy cattle herds in the country. And in 

agreement with several studies from different parts of the world reported a significant association of 

BVDV infection with newborn animals are immunotolerant to and persistently infected (PI) with 

BVDV [18,19]. It's well-known that younger animal (calf) plays a crucial role in transmission and PI 

within bovine herds with BVDV. PI animals shed high titers of infectious BVDV from nasal and 

ocular secretions, urine, semen, colostrum/milk, and feces [20,21]. Unfortunately, our study was not 

designated to determine the PI in the pregnant dams and offspring calf among cattle populations. 

Consequently, the answer will remain unclear regarding the PI calf if could be playing a significant 

role in the epidemiology of BVDV within the cattle populations in Libya. Also, another question 

arises about impacts of BVDV on the reproductive performance among dairy cattle populations in 

Libya. 

The present study reported the highest seroprevalence in the middle, Benghazi, and Green 

Mountain regions, followed by Western, Zawiyah, and Tripoli regions (Figure 3). Comparatively, the 

lowest seroprevalence of BVDV was reported in Sabha (Southern region). The difference in 

seroprevalence values that have been reported among regions might be attributable to (influenced 

by) animal dynamics, density, animal housing system, and distribution of cattle at the national 

regional level (herd size per farm). The high seroprevalence rate indicated that BVD is constantly 
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endemic in almost Libyan regions under the study. In spite, of the significant differences (P=0.033) in 

the BVDV seroprevalence values were demonstrated on the geographical level, conversely, 

seroprevalence was somewhat uniformly distributed in almost Libyan regions. And the highest 

seroprevalence values reported on the national regional level indicated a wide spatial distribution of 

BVDV infection among the most dairy cattle populations. 

5. Conclusions 

The present study revealed that BVDV infection is widespread among cattle populations in 

Libya. The results of this study would suggest that BVD is endemic in Libya, with a constant exposure 

to the infection of the animals during their life. More studies are still needed and one of the option s 

for the Libyan National Center for Animal Health to consider out of this study is to introduce 

vaccination against BVD as one of the control strategies to control this disease in Libya. 
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